Introduction
The role of technologies and diagnostic imaging systems in surgical practice has massively increased in recent years. Modern multi-detector computed tomography (MDCT) and magnetic resonance imaging (MRI) systems, in combination with the advances in image processing, allow to generate detailed three-dimensional (3D) virtual models of the patient's anatomy thus supporting the diagnosis, the management, and also the planning of surgical intervention whenever indicated. In this context, the recent introduction of 3D printing technology has enabled the transition from the virtual world to the real one, provided with tactile feedbacks obtained from a physical object. The 3D printing is an innovative manufacturing process based on the addition of material, layer by layer, to build the final object. The virtual 3D object is subsampled in a sequence of bi-dimensional layers: this simplification enables the production of extremely complex objects, even structures impossible to produce with standard technologies. 1 Although 3D printing was born in the mid-1980s, its diffusion to the biomedical field has started only in recent years, when 3D printing technology has been increasingly adopted in a wide range of medical and surgical applications. The literature clearly shows an exponential increase in the number of studies concerning the application of 3D printing in the last 10 years, following the spread of 3D printing technology on the global market. With respect to other standard manufacturing technologies, 3D printing can be best exploited for the production of low volumes of highly personalized products, perfectly suiting the production of patient-specific products. Complex patientspecific geometries are not only often impossible to produce with subtractive technologies but also not affordable in terms of productive times and costs.
To date, 3D printing is playing an emerging role in several biomedical fields such as regenerative medicine, biological modeling, 2 surgical planning, 3 patient information, 4 training or didactic purposes, 5 medical device prototyping, 6 and prosthetics. 7 
Challenges
Medical 3D printing is a relatively new field but with a constantly growing community, today still largely focused on niche applications. As a community grows, known areas for which there can be compromises in quality will likely be magnified by the sheer number of users. 8 Medical 3D printing is a multidisciplinary field, involving several specialties, as engineers, clinicians, biologists, and laboratory technicians. It is thus important to raise awareness about the technology principles, its limits and advantages for all the professionals involved in the diagnostic and therapeutic path, as well as for patients. To this aim, it is crucial to collect experiences coming from all the medical fields, to summarize evidences and to investigate lacks and problem to be fixed. The ultimate goal is to move toward a standardization of design and manufacturing procedures pushing forward 3D printing technology from being a prerogative of small research groups to a fully integrated tool of the clinical daily practice.
Summary of Contents

Regenerative medicine
This issue contains two contributions about such a cuttingedge field: one study about design and fabrication of mixing system for the extrusion of nano-hydroxyapatite gelatin and one about computational modeling of hydrogel crosslinking. Chiesa et al. 9 describe the design, fabrication, and validation of a novel mixing system to be integrated into a double extruder bioprinter, based on an ultrasonic probe included into a mixing chamber. This work tackles one of the main challenges of the interface tissue engineering, that is, the heterogeneity both in composition and structure of native interfacial tissue. Hajikhani et al. 10 The International Journal of Artificial Organs 42 (10) propose a reaction-diffusion model, accounting for the dependence of diffusive properties on the gelation degree. This model fits within the aim of developing reliable computational tools for the in silico optimization of protocols and post-printing treatments for bioprinting applications, in order to minimize trial-and-error experiments.
Surgical planning, counseling, and training
This issue contains three important contributions about the role of 3D printing in the pre-operative planning of surgical interventions (e.g., maxillofacial interventions) and in surgical training. In particular, Marconi et al. 11 describe how to compute and include a lifelike wall thickness in patient-specific physical models derived from MDCT, to be used for novice surgeons' training in robotic surgery. Badiali et al. 12 propose a method to build up an average 3D virtual human skull to be used to design and produce 3D printed templates for bone repositioning and reconstruction during maxillofacial surgical interventions. Finally, Biglino et al. 13 investigate the opportunity of providing training for cardiovascular 3D printing within relevant congresses, the perceived benefit of 3D printing technology in the clinical practice, and the interest toward the availability of such facilities within their centers.
Medical device prototyping and prosthetics
This issue contains two relevant contributions about the impact of 3D printing on the rapid prototyping for biomedical applications. Barbera et al. 14 describe and discuss the implementation of a reliable method for the multiscale modeling of trabecular structures by means of the asymptotic expansion homogenization. Such an approach is suitable for the design of low-weight patient-specific implants for orthopedic prosthesis manufactured by Electron Beam Melting. Finally, Vignali et al. 15 designed a mock ventricle optimized by in silico analysis and successively fabricated through 3D printing for in vitro validation, with the aim of composing a pumping system mimicking the left ventricle motion and fully compatible with the MRI.
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